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A. ff.ftDgXfl.1, 

An approach advocated by many is to simply designate 
smoking areas in the indoor environment and ensure that those areas 
operate at negative pressure with respect to the rest of the indoor 
space. Data indicate that in such situations the nonsmoker 
exposure to ETS will be, at most, minimal. 

B. Legislative Language 

[ ]. Smoking will be permitted in [indoor workplaces] 
[public buildings] [government buildings] provided that 

a. smoking is allowed only in clearly posted 
designated smoking areas, which may or may not 
be enclosed rooms; 

b. smoking areas shall operate at negative 
pressure with respect to adjoining indoor 
spaces; and 

c. the indoor space shall be ventilated and the 
air shall be filtered in accordance with the 
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applicable and governing codes, standards, 
ordinances or statutes. 

[ ]. Definitions. 

a. Negative Pressure —A condition that exists 
when less air is supplied to a space then is 
exhausted, so the air pressure within that 
space is less than in surrounding areas. 


SB 

[ ]. Designation of smoking areas . [Indoor workplaces] 
[Public places] [Government buildings] shall permit 
smoking in a designated areas if any such area 

a. is ventilated in a manner that creates 
negative pressure in the smoking area is 
compared to adjoining nonsmoking areas; or 

b. is ventilated in accordance with any Federal 

OSHA air quality standards for environmental 
tobacco smoke, if such standards are then in 
effect. k 
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C. Discussion of Negative. Press ure Concepts 

One of the alternatives generally discussed concerning 
indoor smoking is designated smoking areas (perhaps rooms) which 
are operated under negative pressure with respect to the 
surrounding or adjoining areas. This can be accomplished when the 
building is on one ventilation system and can be accomplished with 
the use of transfer air into the designated smoking area. In 
addition, the negative pressure can be enhanced by use of direct 
exhaust fans or other mechanisms. Thus, designated smoking areas 
under negative pressure can be areas simply "balanced" to a 
negative pressure within a single ventilation system or can be 
areas where the negative pressure is "assisted" by direct exhaust. 

From an engineering and policy perspective, designated 
areas (including, but not limited to designated smoking areas) 
operated under negative pressure have been embraced in a variety of 
contexts which we are trying to explore and document further. For 
example, restaurants such as McDonald's operate designated areas 
such as the kitchen and smoking areas under negative pressure. 
Hospitals frequently operate certain rooms or wards, such as a TB 
ward, under negative pressure. Manufacturing firms utilize 
negative pressure to assist in developing and maintaining "clean 
rooms" and other controlled environments. 
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Concerning designated smoking areas that operate under 
negative pressure, there is some discussion in the literature 
concerning this point. For example, in Light, et al., •'Preliminary 
Assessment of Designated Smoking Areas for Nonsmoker Exposure to 
Environmental Tobacco Smoke," IAQ '93, Philadelphia (November 1993) 
the authors observe in part as follows: 


Each building had one lounge constructed 
specifically for smoking and exhausted to the 
outside. In both cases, the lounges were 
observed to be consistently negative to 
adjoining areas. Adjacent sites monitored 
indicated no detectable nicotine (one sample) 
and no detectable ETS odor (seven 
observations).... Nearby non-smokers 
interviewed had not detected ETS odor and had 
no complaints concerning these lounges [22]. 


Similarly, in an RJR study, Oldaker, et al., 
"Investigations of Ventilation, Smoking Activity and Indoor Air 
Quality at Four Large Office Buildings," the authors observe in 
part: 


Results indicate that the smoking lounges at 
building C and D were effective at preventing 
disbursal of smoke to offices on the same 
floor. The tobacco-selective contaminants, 
nicotine, UVPM and FPM, were either below the 
level of detection (as was the case for 
nicotine) or at background levels determined 
in the outdoor air. These results are 
expected based upon two facts. First, air 
from both lounges is exhausted from each 
building rather than being recirculated. 
Second, results from assessments of 
ventilation with smoke tubes showed the 
lounges were at a pressure slightly negative 
relative to adjacent occupied spaces on the 
floor [373]. 
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In another article, Hayward, at al., "Effectiveness of 
Ventilation and Other Controls in Reducing Exposure to ETS in 
Office Buildings," (November 1993), the authors note that the 
pressure relationships governing air movement in the building 
relative to smoking areas is a component of a mechanism to control 
recirculation of, or exposure to, ETS. 

In addition to the foregoing, the EPA in its 1991 
building guide indicates the smoking areas must be "negatively 
pressurized in relation to surrounding interior spaces." 


As reported in Invironment, Spring, 1992, McDonald's 
effectively utilizes negative pressure in kitchen and smoking areas 
to isolate the air flow from these areas: 


Their second rule - keeping air pressure in 
the kitchen negative - assures that dining 
zone is isolated from the kitchen zone since 
air flows into and not out of the kitchen. 
McDonald's does not have a simple pressure 
relationships. Their cooking exhausts use 
simple exhaust hoods. Knapp does not favor 
the direct make-up air hoods that were popular 
as energy conservation measures during the 
1980s, preferring instead to control air 
supply based on kitchen area needs. A 
substantial part of the kitchen's make-up air 
flows over the counter where you place your 
order. "You can bring a lot of air into the 
kitchen over that large counter - as much as 
70 feet per minute before you notice a draft," 
says Knapp. 


* * * 
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Smoking sections must be isolated from the 
other dining areas. "We locate the smoking 
areas in places that don't feed into other 
parts of the building," says Knapp. The 
ventilation lay-outs for supplies and returns 
help them create isolated areas without walls 
as does locating the smoking section in fairly 
remote sections of the dining areas. 
McDonald's uses zoning to keep the smoking 
section at slightly lower air pressures than 
surrounding areas eliminating cross over of 
environmental tobacco smoke to non-smoking 
areas. The high rate of air exchange in their 
buildings also helps. Air is turned over so 
rapidly, contaminants don't have a chance to 
build up. 


Smoking lounges are further discussed in Appendix 5 of 
the Appendix Volume. 


D. ALTERNATE VENTILATION OPTIONS FOR A DESIGNATED, SMOKING 
AREA: NEGATIVE AIR PRESSURE ZONES 


The effectiveness of a designated smoking area for 
controlling exposure to ETS in nonsmoking areas is determined by 
two basic factors. The first requires the successful dilution and 
removal of ETS constituents within the smoking area. The 
ventilation rate, either through outside air or transfer air (from 
other zones within the building), is the most critical determinant 
for dilution and removal of airborne constituents. Outside air 
should be supplied at the rates designated by ASHRAE Standard 62- 
1989. The second factor related to the movement of ETS 
constituents from a designated smoking area to nonsmoking areas 
depends upon airflow within a structure. Airflow is affected by 
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the existence of physical barriers such as vails or partitions, as 
veil as by air pressure relationships within the building. 


Common sense, therefore, dictates that successful 
separation and accommodation of both smokers and nonsmokers nay be 
achievable in a given workplace by designating smoking areas where 
ventilation is sufficient. In an area where supply air is 
sufficient, the simple location of smokers near existing exhausts 
and the designation of nonsmoking areas near supply air diffusers 
will prevent movement of ETS constituents into nonsmoking areas. 
Airflow will be directed from the nonsmoking or supply air areas 
into smoking areas, thereby preventing the air from the smoking 
area from re-entering that of the nonsmoking area. This technique, 
known as "air pressure zoning," has been described recently in a 
recent issue of Consulting Engineering f see Appendix 5 in the 
Appendix Volume): 


Air generally flows from areas of higher air pressure to areas 
of lower air pressure, from positive pressure in the direction 
of negative pressure. Using this simple concept, areas set 
aside for non-smokers can be maintained at a slight relative 
positive air pressure, while areas set aside for smokers can 
be maintained at a slight negative relative air pressure. 
This will produce a slight airflow from the non-smoking area 
into the smoking area, keeping the air from the smoking area 
from mixing with that of the non-smoking area. Through 
thoughtful planning and carefully supervised and tested 
balancing of the HVAC system, the preferences of both smokers 
and non-smokers can be accommodated without any additional 
cost to building operations. 


Air pressure zoning involves the use of existing 
ventilation systems, e.g., supply and exhausts within a building 
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and therefore will not measurably influence capital costs or 
operating efficiencies for the building. 

Once the decision is made, however, to physically 
separate smokers from nonsmokers by partitions, walls or isolation 
areas, e.g., the smoking lounge, new requirements are placed on a 
ventilation system. The concentration of smokers in a small area 
could place added demands on the dilution and removal capacities of 
the system. For example, the ASHRAE 62-1989 Standard for 
Ventilation specifies three times the amount of supply air for a 
smoking lounge than for a typical office area which permits lib 
smoking. Existing air handlers in buildings can rarely satisfy 
this requirement. Thus, the building owner or manager often will 
be obligated to retrofit the ventilation system for a smoking 
lounge with fans and equipment capable of supplying the required 
amount of air to the room. This in turn will imply added capital 
costs and perhaps increased expenditures for energy usage. 

As discussed above, a viable alternative to the smoking 
lounge with dedicated supply and exhaust is one which utilizes the 
theory of negative pressure and the use of transfer air, which is 
air drawn directly from other parts of an occupied space. The use 
of transfer air in a practical smoking lounge design is permitted 
under ASHRAE Standard 62-1989. The lounge is ventilated in a way 
similar to the way restrooms are ventilated and exhausted. 
Restrooms in public buildings are equipped with exhaust ventilation 
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for the removal of odors, bacteria, etc. The restroom often draws 
its supply area from adjacent areas such as corridors that are 
close to the restroom. The rooms adjacent to the restroom are not 
fitted with exhaust capabilities comparable to the restroom. The 
exhaust air from the restroom creates a negative pressure relative 
to its adjoining areas. Air is thus "transferred*' from adjacent 
areas of positive pressure into the restrooms and, if the exhaust 
is working properly, the result is the creation of a negative 
pressure zone. 

The same kind of design could apply to a smoking lounge. 
The key would be to identify an area suitable for exhaust 
comparable to a restroom. In small buildings, it is sometimes 
feasible to tap into existing exhaust ducts or shafts to install an 
exhaust capable of handling air and magnitudes specified by ASHRAE. 
Grills can be fitted to the smoking lounge to allow "transfer" air 
to move from adjacent areas into the lounge. The result is a 
smoking room with dedicated local exhausts that precludes 
recirculation of that air into other areas. The negative pressure 
in that room would ensure that no smoke or air spills out of the 
room when the doors are open. This design minimizes installation 
and operating costs since small exhaust fans required for restrooms 
and smoking lounges are typically very inexpensive to operate. 
Unfortunately, few existing buildings, particularly high-rise 
buildings, are amenable to providing exhaust directly to the 
outdoors from any given location in the building. In many cases. 
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this solution would require substantial retrofit and would not, 
therefore, be cost effective to an employer or building owner. 
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VI. LOCAL CHOICE OPTION : AUTHORIZING AN ELECTION BETWEEH 

HI SEPARATELY VENTILATED DESIGNATED AREAS-. - fjj) THE -EEA 

BROCHURE DEDICATED SMOKING. fil l! ASHRAE SMOKING LOUNGEg.i. 
fiv^ GENERAL a'sHRAE or tv) SM OKING IN DESIGNATED AREAS, VNEEB 
NEGATIVE PRESSURE 


A. General 

Many urge that workplaces, public places and government 
buildings should be able to provide for indoor smoking in a manner 
that is best suited to the particularized situation. As a 
consequence, there is some measure of reasonableness in pursuing 
statutes or regulations which set forth "local options" that may be 
employed on a case-by-case basis, as needed, by those in particular 
indoor environments. 

B. rLegislative Language - L ocal Option! 

[ ]. Smoking may [shall] be banned in [indoor 

workplaces] [government buildings] [public places] except 
that smoking will be permitted 

a. in designated smoking areas that are 

separately ventilated and separately 

exhausted, and are operated under negative 
pressure; or 
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b. in designated smoking areas operated in 
compliance with any then-existing OSHA 
standard or in compliance with the then- 
existing version of the ASHRAE ventilation 
Standard 62-1989? or 

c. in designated areas that comply with the 
requirements of EPA Brochure 402/F/93/004; or 

d. in dedicated smoking lounges that comply with 
ASHRAE 62-1989; or 

e. in designated areas that comply with the 
general provisions of ASHRAE 62-1989; or 

f. in designated smoking areas that are operated 
under negative pressure with respect to 
adjoining indoor spaces. 


C. Discussion 

The foregoing sets . forth a "menu" of options for 
addressing indoor smoking and should allow choice of "local 
options" regarding the best solution for a particular environment. 
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